Introduction
Security is one of the human needs related to survival and development. Patients in hospitals seek medical safety; hence, patient safety is a widespread concern. The US Institute of Medicine defines patient safety as enabling patients to avoid accidental injury [1] . A well-known report points to the abundance of people who die from preventable medical errors, which highlights the growing concern for patient safety [1] . According to a World Health Organization (WHO) report, the incidence of adverse medical events in various countries ranges from 3.5% to 16 .6% and about one-tenth of hospitalised patients in the world have experienced unnecessary injuries due to medical malpractice [2] . In addition, according to a survey at Harvard University, 34% of Americans believe that they or their family had experienced medical errors [3] . Although patient safety problems occur globally, they are more common in developing countries, and there is a lack of discussion about this crisis [2] .
Patient safety is a key part of medical quality [4] [5] [6] and it is increasingly recognised as a global health concern [1, 7, 8] . Improving patient safety is critical to preventing adverse events [9] . Previous studies generally agree that to ensure patient safety and improve the quality of care, medical institutions must establish a patient safety culture [10] [11] [12] . Patient safety culture was defined by the British Health and Safety Commission as 'the product of individual and group values, attitudes, perceptions, competencies, and patterns of behaviour that determine the commitment to, and the style and proficiency of an organization's safety management' [13, 14] . Foreign evaluation of the patient safety culture has gradually developed since 1980. From the beginning of 2000, the US' investment in patient safety culture research has notably increased. In recent years, the amount of relevant research has grown. At present, the patient safety culture in China has gained the attention of hospital managers, and creating a positive patient safety culture has become a vital measure to enhance the level of patient safety management.
Safety culture measurement is a key strategy to improve patient safety culture [15] [16] [17] . Medical institutions abroad have made substantial progress in the evaluation of patient safety culture; however, in China, this culture is still in its initial stages. Scales concerning patient safety culture assessment have been published abroad; for example, the Manchester Patient Safety Framework [18] , the Hospital Survey on Patient Safety culture [19] , the Culture of Safety Survey [20] , and the Safety Attitudes Questionnaire (SAQ) [21] . The SAQ is the most widely used safety culture evaluation tool in medical institutions, and it has good face and content validity [21] . In recent years, it has been widely used in the USA [22] , Turkey [23] , Switzerland [24] , Norway [25] , Taiwan (China) [16] and other countries. Assessing the status quo of patient safety culture is a critical first step to improving the safety culture [9] . Some previous studies used the SAQ to study the status quo across six dimensions of patient safety culture [26] [27] [28] [29] [30] , and found that healthcare employees' perceptions of patient safety culture differ depending on demographic factors [12, [31] [32] [33] .
To date, most patient safety culture studies have focused on nurses and doctors. Additionally, there is still limited research on the status quo of the six dimensions of patient safety culture in China, and there have been fewer studies in the Heilongjiang region. In China, hospitals can be classed, depending on their technical and service levels, into primary, secondary and tertiary hospitals. Among these classes, tertiary hospitals are considered the best, as they have advanced medical equipment and highly skilled healthcare employees, and many patients are served each year in these hospitals. Hence, measuring the patient safety culture in these hospitals is vital. Specifically, we examined the patient safety culture in tertiary hospitals in Heilongjiang, northern China to determine whether perception differed per sex, age, profession, years of experience, education level and marital status. It is hoped that this study will serve as a reference for follow-up studies.
Methods
A cross-sectional study using a questionnaire survey was conducted in Heilongjiang, northern China. The total population of Heilongjiang in 2014 was 38.33 million. According to 'Statistical yearbook of health and family planning in China (2014)', there are 82 tertiary hospitals in Heilongjiang province. Due to the geographical distribution, human resources, and time and resource limitations, we did not investigate all the hospitals. Purposive sampling was used in the study. Four cities (Harbin, Daqing, Qiqihar and Mudanjiang) were selected based on the comprehensive rankings of their Gross Domestic Product in 2014 and the populations' health levels. Sixteen hospitals were selected based on hospital scale and geographical location. However, only 13 hospitals agreed to participate in the study. These hospitals are public hospitals and have strong medical skills and good reputations. Permission to administer the survey was obtained from all 13 tertiary hospitals.
Data collection
The survey was conducted from July to August 2014. With the assistance of hospital managers, the questionnaire was distributed during staff meetings at the hospital outpatient departments, inpatient departments, medical technology departments and some administrative departments. The inclusion criteria were as follows: (1) a formal employee, (2) fluent in Chinese, (3) willing to participate in the study and (4) worked in their present position for at least 1 year. The exclusion criteria were as follows: (1) people who were not on duty during our survey (e.g. illness, vacation, business trip), (2) in training, (3) interns or (4) newly employed. All respondents were hospital workers and could influence and be influenced by the hospital's patient safety culture. Invitees were informed that participation was voluntary and anonymous, that all answers would be treated confidentiality, and that no individual responses would be available to local management. Hospital managers were asked to request the healthcare workers to complete any outstanding questionnaires. Completed questionnaires were collected 7 days after they had been distributed. Questionnaires were collected and stored by the management team. In total, 1200 questionnaires were distributed, and 1024 valid questionnaires were obtained (response rate = 85.33%).
Questionnaire
We used the SAQ, which was developed in 2000 by Sexton, and has several versions depending on diverse healthcare settings [21] . All versions consist of 30 identical core questions; we decided to base our survey on the 30 core items alone. We obtained permission from Dr Jochen to translate the questionnaire. To examine consistency between versions, the content validity of the translated version was examined by five healthcare-related experts throughout China, who were asked to assess the questionnaire regarding clarity, relevance and comprehensiveness to China's culture. Upon revision by an expert committee, we administered the questionnaire to 50 participants as a pre-test (all were subsequently excluded from the study). Per these individuals' feedback, further modifications were undertaken. For all questions, the Cronbach's alpha coefficient was 0.91. We chose the SAQ as an evaluation tool because it is one of the most commonly used and rigorously validated tools for measuring the safety climate in healthcare [34] . The SAQ includes six dimensions, each consisting of several items: teamwork climate (e.g. the perceived quality of collaboration between personnel), safety climate (e.g. perceptions of a strong and proactive organisational commitment to safety), job satisfaction (e.g. positivity about the work experience), perception of management (e.g. approval of managerial action), stress recognition (e.g. acknowledgement of how performance is influenced by stressors) and working conditions (e.g. the perceived quality of the work environment and logistical support). A study conducted in Switzerland introduced the SAQ and expanded the 5-point Likert scale by adding a 'not applicable' option [24] .
Our study adopted this modification; therefore, all items were rated on a 5-point Likert scale (1 = 'disagree strongly', 2 = 'disagree slightly', 3 = 'neutral', 4 = 'agree slightly' and 5 = 'agree strongly') and a 'not applicable' option was included for each item. Standardised algorithms were used to aggregate individual items to a 0-100 scale for each dimension (1 = 0, 2 = 25, 3 = 50, 4 = 75 and 5 = 100). Lower scores represent less favourable perception on that dimension and higher scores represent more favourable perceptions. Additional questions were added to assess respondents' demographic information (i.e. sex, age, years of experience, position, marital status and education level).
Data analyses
EpiData version 3.1 was used for data entry, and we asked another member of our team to verify all entered data. SAS 9.3 was used for data analyses. All analyses began with basic descriptive statistics of the participants' demographics. We used frequency and percentage for descriptive statistics analyses, and mean and standard deviation for description of the attitudes towards distinct dimensions in patient safety culture. Differences in perceptions of safety culture per participants' demographic characteristics were analysed with t-tests and an analysis of variance. The Student-Newman-Keuls q-test was used for further multiple comparisons. The level of statistical significance was set as P < 0.05.
Ethical approval
The Institutional Review Board of Harbin Medical University Ethical granted approval before data collection commenced (project identification code: HMUIRB20170016). The administrators of the 13 hospitals approved the research protocol, including the purpose, method and use of the data collected. All participants participated voluntarily, anonymously and provided written informed consent.
Results

Participants' demographics
Among respondents, 716 (70.1%) were women. The ratio of doctors and nurses was close to 1:1. Of the respondents, 826 (81.3%) had completed undergraduate education and above. More than half of the respondents were married. Participants' demographics are shown in Table 1 .
Attitude to patient safety culture
Participants' perceptions to dimensions of patient safety culture are shown in Table 2 . The mean of the overall score of patient safety culture was 73.74 ± 12.43. The score of work conditions dimension (80.19 ± 17.54) was the highest in the six dimensions followed by teamwork climate (76.73 ± 14.52). Our results are compared with past results in Fig. 1 . 
Responses by dimensions
As shown in Table 3 , perception of job satisfaction significantly differed depending on healthcare employees' age, years of experience and marital status. Unmarried participants had more favourable perceptions of job satisfaction than did married participants. Perception of management differed depending on healthcare employees' sex and years of experience. Perception of safety climate differed depending on healthcare employees' sex and position. There was no significant difference between participants depending on marital status in the dimensions of perception of management and safety climate.
Discussion
We examined healthcare employees' attitudes across six dimensions of patient safety culture in tertiary hospitals in Heilongjiang, northern China. We revealed significant differences depending on sex, Figure 1 Comparison of the means of patient safety culture across six dimensions between our study and past research. position, years of experiences, marital status, education level and age. The valid response rate was satisfactory and higher than those reported in similar studies (52-79%) [28, 30, 33, 35] , which shows that the translated SAQ statements were acceptable. Participants' total mean scores were between 'neutral' and 'agree slightly' and their attitudes to patient safety culture were generally positive. This is consistent with some previous studies [36, 37] . However, hospital managers, health employees, the people who conduct patient safety culture education and other stakeholders require improvements in this area. Like other studies [30, 35, 38] , healthcare employees generally have a good understanding of teamwork climate and job satisfaction. An interesting finding of the present study is that the highest scoring dimension was working conditions, which differs from most studies [29, [36] [37] [38] , except for the study by Kristensen et al. [30] . Additionally, in other studies, mean perception scores were lower [29, 30, 37] than those in our study. This may be because we only investigated tertiary hospitals, which have state support, and compared with other hospitals, have relatively better management, hardware and software facilities.
Most previous studies have focused on differences in sex, age, position and years of experience; however, in our study, we also examined education level and marital status, which makes our research more comprehensive. All six patient safety dimensions showed significant differences in a univariate analysis of differences in socio-demographic characteristics. The dimensions of job satisfaction, teamwork climate and work condition showed that people who have fewer working years and who are younger have more positive attitudes. However, the dimension of stress recognition showed the opposite pattern.
Further, nurses had higher scores than did physicians in all dimensions except stress recognition. Similar to the findings in Palestinian hospitals, nurses and doctors have a different understanding of patient safety culture, and our nurses had more favourable perceptions of safety climate and work condition than doctors did [26] . Medical technology staff had less favourable perceptions of stress recognition than doctors and nurses. Differences in patient safety culture between diverse medical staff may be because of variations their work. Nurses often have contact with patients, and are very experienced in diverse aspects. Doctors usually undergo rigorous training and prolonged exposure to highpressure environments that are more sensitive to stress.
Another interesting finding is that we found that significant differences related to education level in perceptions of stress recognition and work conditions. Highly educated participants had more favourable perceptions of stress recognition, but less favourable perceptions of work condition. A possible explanation is that participants with higher education are more sensitive to pressure and they have more responsibility at work than do less-educated participants.
In addition to the dimensions of perception of management and safety climate, there were differences in the other four dimensions depending on marital status. Married participants had a more favourable view of stress recognition than did unmarried participants; however, for the other three dimensions, married participants had less favourable views than did unmarried participants. The reason for this remains to be discovered. Moreover, similar to the research in the Gaza Strip, women had more favourable perceptions of management than did men [27] . In previous studies, there were no significant sex differences in the dimensions of safety climate and stress recognition [27, 28, 30] . However, in our study, women had more favourable perceptions of safety climate, whereas men had more favourable perceptions of stress recognition. Concerning the work conditions, women had more favourable perceptions than did men. These findings are not in line with those typically recorded in the literature [12, 16] . The differences may be attributable to general sex differences [12] . The reason the Heilongjiang results differ from the literature is unknown; further studies including larger samples and in-depth qualitative analysis are recommended to investigate this finding. Our research has laid the foundations for these future studies.
Our study has several limitations. Due to time and resource limitations, we chose only 13 tertiary hospitals in Heilongjiang. Since healthcare employees in other types of hospitals were excluded, the findings are not generalisable to all healthcare employees. Furthermore, the analyses were limited to the results obtained from a questionnaire. Other qualitative methods should be used for further study. However, our findings can provide a guide for further research on patient safety culture in Heilongjiang hospitals.
The results revealed the attitudes of healthcare employees across six dimensions of patient safety culture in 13 tertiary hospitals in the Heilongjiang province. The average scores on the six dimensions were higher than those of previous studies, especially in the dimensions of work conditions and perception of management. However, there is still room for improvement and to build a better safety culture. Differences in patient safety culture attitudes may exist in hospitals. This study not only confirms previously reported differences related to sex, age, years of experience and position in healthcare employees' perceptions of patient safety attitudes, but also that it is related to education and marital status, which have been studied less often. The results showed that there were varying degrees of differences in perceptions of patient safety culture related to sociodemographic characteristics. Possible reasons for these findings need to be further explored. Assessing the status quo is a critical first step to improving the safety culture. Our results provide baseline data about the patient safety culture in Heilongjiang province, northern China. The findings contribute to the understanding of safety culture and provide a useful reference for the development of policies related to patient safety; however, further study is needed.
